This chapter focuses on the initial public offerings (IPO) ETFs, which constitute an alternative way to enter the IPO business. Short-and long-term performance of ETFs is examined vis-a-vis the performance of major market indices. Three types of returns are computed; the absolute, benchmark-adjusted, and abnormal return. Returns are computed for the initial trading day and for the first 2, 3, 4, 5, 21, and 63 trading days. Long-run returns are also calculated for the first 6, 12, 18, and 24 months of trading and for the entire history of ETFs up to October 31, 2016 from a cumulative and a buyand-hold perspective. Risk-adjusted returns are estimated with a six-factor model. The results indicate that the average first-day return is positive but below 1%. In the long run, the cumulative absolute returns are positive during the several intervals examined, whereas the cumulative benchmark-adjusted and abnormal returns are positive only for the first 6 months of trading. These returns become negative after the first 6 months. Going further, ETFs deliver significant buy-and-hold returns over the several periods examined. Finally, the results reveal that just one out of the four IPO ETFs examined can produce a robust and statistically significant alpha.
Introduction
Initial public offerings (IPOs) business has diachronically been of great interest to the investing community worldwide as investors deem IPOs as a great opportunity for significant short-term and possibly long-term gains. In addition, tens of tens of academic articles have been written on this field. The main finding of the literature is that IPOs are usually underpriced as depicted in their initial returns, which are significantly positive, either in absolute terms or when compared to corresponding non-IPO stocks or relevant market indices. Underpricing refers to the significantly low offer price of IPOs relative to the close price of stocks on their first trading day. On the contrary, when long-run returns are assessed, the academic research has shown that IPOs tend to underperform their reference portfolios.
This chapter focuses on IPO Exchange Traded Funds (IPO ETFs), which constitute an alternative vehicle for investors to enter the IPO business. An IPO ETF is an exchange traded fund that focuses on stocks of companies that have recently held an initial public offering. IPO ETFs are appealing to investors because they provide them with an inexpensive and flexible tool to invest in a large pool of initial public offerings. On the contrary, investing in such a large number of IPOs individually would not be practically feasible due to the high cost of such a strategy. In addition, IPO ETFs enable robust diversification strategies against the highly volatile IPO market.
The origins of IPO ETFs go back to April 2006, when the First Trust US Equity Opportunities ETF was launched on the New York Stock Exchange (NYSE). The Renaissance IPO ETF came to the surface about 7 years later in October 2013. The Renaissance International IPO ETF followed 1 year later. The last entry in the IPO ETF market was the First Trust International IPO ETF. This fund began trading in November 2014.
In this chapter, we examine the short-and the long-term performance of IPO ETFs. In particular, we compute the absolute, benchmark-adjusted, and abnormal returns of ETFs. Abnormal returns are obtained with the usage of the market model successively against the S&P 500 Index and the S&P 600 Small Cap Index. These indices also serve as benchmarks when we calculate the benchmark-adjusted returns of ETFs. Moreover, in the short-run, returns are computed for the first trading day as well as for the first 2, 3, 4, 5, 21, and 63 trading days. At the long run, cumulative absolute, benchmark-adjusted, and abnormal returns are calculated over the first 6, 12, 18 , and 24 months of trading and for the entire trading history of each ETF up to October 31, 2016 . Respective buy-and-hold returns are computed too. Furthermore, risk-adjusted returns are estimated with the usage of a six-factor model, which follows the Fama and French multivariate model. Finally, a market trend analysis is performed. This analysis assesses the pricing behavior of IPO ETFs during the descending and the upward phases of the overall stock market.
The results show that IPO ETFs provide slightly positive average first-day returns given that the average initial return is positive but well below 1%. Going further, the average absolute return of IPO ETFs is positive over the first five trading days, but it is negative over the first 21 and 63 days of trading. Benchmark-adjusted returns are also positive up to 5 days when the S&P 500 Index is taken into consideration, but they are rather negative when the S&P 600 Small Cap Index is assessed. Finally, average abnormal returns are negative after the initial day of trading.
With respect to ETF long-term performance, results reveal positive cumulative absolute returns over the various periods considered, whereas the cumulative benchmark-adjusted and abnormal returns are positive only for the first 6 months of trading with the majority of returns becoming negative over the next time periods examined. In the case of buy-and-hold returns, results indicate that ETFs produce significant such returns in the long run, either when the absolute or the benchmark-adjusted returns are assessed. As far as risk-adjusted return is concerned, the regression analysis shows that just one out of the four IPO ETFs examined can produce robust and statistically significant excess return relative to market performance.
In the last step, the market trend analysis reveals that when the stock market goes down, the absolute return of IPO ETFs goes down too on about 76% of negative trading days. When market goes up, IPO ETFs go up to in a rate of about 63% of positive trading days. The opposite behavior is displayed by the benchmarkadjusted return of ETFs. This means that when the market goes down, the benchmark-adjusted returns of ETFs moves upward in a rate of about 68% of days and when market returns increase, the benchmark-adjusted performance of ETFs declines in a rate of about 65% of days. A similar one to benchmark-adjusted return's behavior is the case for abnormal returns.
To the best of our knowledge, this is the first study on IPO ETFs. Given the convenience of trading with ETFs, the low cost of investing in such products, the high liquidity of the ETF market in general and the great interest of investors and researchers in IPOs, our study should be highly welcome by the investing community and researchers. In addition, the positive initial returns and, even more importantly, the significant buy-and-hold returns revealed by our study should help investors plot profitable trading strategies. Finally, the results of the market trend performance analysis could also help investors implement strategies with mighty potential of substantial gains.
The remainder of this chapter is structured as follows. Next section provides a brief literature review on IPOs performance in the United States and other international markets. Section 3 develops the methodology used in our empirical investigation. Section 4 describes the data used in this study and provides information about the trading features of the sample's ETFs. The empirical findings of our research are presented in Section 5 and the conclusions are discussed in Section 6.
Literature review
Given the lack of any research papers on IPO ETFs, we will provide a brief review of the main findings of the literature concerning the short-and long-run performance of IPOs worldwide.
A plethora of papers have examined the performance of IPOs using data from the United States. In early years, several studies, such as [1] [2] [3] [4] [5] [6] [7] , have accentuated that IPOs are underpriced as can be inferred by the returns on their first trading days, which are significantly positive. In the same concept, [8] estimate that during 1990-1998, US IPOs left over $27 billion of money on the table, where the money left on the table is defined as the price gain of the first trading day times the number of shares sold. The money left on the table is translated into significant underpricing of IPOs during the nineties. Furthermore, [9] report that in the 1980s, the average initial return on IPOs was 7%, whereas the average first-day IPO return doubled to almost 15% during the period 1990-1998, before jumping to 65% during the internet bubble years of 1999-2000. Finally, [10] shows that, after the bubble of 1999-2000, the average initial return of IPOs in the US over the first decade of the new century was moving around 10%.
The short-run performance of IPOs in other developed and emerging markets has attracted the interest of researchers. Loughran et al. [11] show that the move by most East Asian countries to reduce regulatory interference in the setting of offering prices resulted in less short-run underpricing in the 1990s than in the 1980s. Ritter [10] shows that in China, the second largest economy of the world, underpricing of IPOs has been severe with initial returns amounting to up to 200%. However, over the recent years, IPO underpricing in China has started to decline as a result of the changing institutional constraints. The great underpricing of Chinese IPOs is also supported by the findings of [12, 13] . In Australia, Lee et al. [14] report strong first-day returns. Significant underpricing of IPOs is reported for Canada by [15] IPOs are underpriced in Japan too as evidenced by [16] . In the UK, Levis [17] has documented a significant underpricing of the companies going public in the British stock market. The same pattern has been revealed by [18] for Italy and [19] for France. More or less, IPO underpricing is a global phenomenon. To testify this assertion, Loughran et al. [20] report comprehensive statistical evidence of strong first-day IPO returns for a sample of 52 developed and emerging capital markets, which range from 3.3% in Russia to 239.8% in Saudi Arabia.
When it comes to the long-run performance of IPOs in the United States, the main conclusion of the literature is that that the stocks of companies going public tend to be overpriced in the long run. Overpricing is depicted in the underperformance of IPOs versus similar non-IPO stocks or relevant market indices. In this respect, Ibbotson [21] provides evidence that the initial returns and the long-run performance of IPOs were negatively related during the period 1960-1969. Ritter [7] finds that IPO stocks significantly underperform a set of comparable companies over the 3 years after going public. Rajan and Servaes [22] reveal that over a 5-year period after going public, companies' underperformance relative to the market benchmarks ranges from 17% to 47.1%. Carter et al. [23] estimate an average underperformance of US IPOs over a three-year period after the initial offering of 19.92%. Gompers and Lerner [24] examine the performance for up to 5 years after listing of nearly 3661 IPOs in the US during the period 1935-1972 and find some evidence of underperformance when event time buy-and-hold abnormal returns are used but underperformance disappears when cumulative abnormal returns are utilized.
Outside the United Sates, in Australia, How et al. [25] compare the long-run performance of companies going public that payed a dividend and similarly matched firms, which did not pay a dividend revealing strong evidence that the paying firms perform significantly better than the nonpaying firms for a period up to 5 years after the dividend initiation date. Moshirian et al. [26] indicate that in China, Hong Kong, Japan, Korea, Malaysia, and Singapore, whilst there is initial underpricing in Asian IPOs, the existence of long-run underperformance depends on the methodology used. In Japan, Kirkulak [27] reports a three-year underperformance of À18.3% for the stocks listed between 1998 and 2001. In Canada, Kooli and Suret [28] find that investors who buy stocks immediately after their listing and hold these shares for a period of 3 years will incur a loss of about 20%. When a five-year buy-and-hold strategy is considered, underperformance amounts to À26.5%. In the United Kingdom, a number of studies such as those of [17, [29] [30] [31] have documented the existence of IPOs' long-run overpricing. Other studies on European IPOs, such as those of [32] [33] [34] for Germany, [35] for Austria, [36] for Spain, [18] for Italy, and [37] for France, also reveal significant long-run overpricing of IPOs. Overpricing is evidenced by their poor long-term performance compared to the performance of relevant market indices or reference stock portfolios. Based on these findings, IPOs would not be suitable for long-term buy-and-hold trading strategies.
Methodology

Short-term return analysis
In this section, we assess the short-term performance of IPO ETFs. In this respect, we compute the first day or initial return of ETFs. The first-day return does not necessarily refer to the return on the launch day of ETFs but refers to the return on the first trading day with no-zero volume because an ETF may have started actual trading on the days that followed its listing on the stock exchange.
Three alternative types of initial returns are computed. The first one refers to the absolute return of ETFs, which, based on [38] , is defined as the gain or the loss on a portfolio achieved over a certain period without being compared to a reference portfolio or another benchmark. First-day absolute return is computed in percentage terms using the following formula:
where IAR i,t =1 refers to the percentage absolute return of the ith ETF on its first trading day, CTP i,t = 1 refers to the close trade price of the ETF on its first trading day and OPEN i,t =1 refers to the open trade price of this ETF on the same day.
The second type of initial return computed is the benchmark-adjusted return of ETFs, which, following [7] , is computed as the difference between the initial absolute return of the ith ETF and the corresponding return of the benchmark. The firstday benchmark-adjusted return of ETFs is shown in the following formula:
where BAIR i,t =1 refers to percentage benchmark-adjusted return of the ith ETF on its first trading day, IR i,t =1 is defined as above and BR t =1 concerns the return of the market index on ETF's first trading day.
In our estimations of benchmark-adjusted returns, we employ two alternative stock indices to serve as benchmarks. The first one is the S&P 500 Index, which consists of the 500 largest companies in terms of market capitalization listed on the NYSE or NASDAQ. The second benchmark used is the S&P 600 Small Cap Index, which covers the small-cap range of US stocks. According to [39] , indices that consist mostly of small cap companies are better benchmarks when assessing the performance of smaller stocks or portfolios. The S&P 600 Small Cap Index is used because the ETFs that have been selected to be studied are rather small-cap ETFs and, consequently, a small-cap index may be a more appropriate benchmark. 1 In order to calculate the return of the index, which will correspond to ETF's firstday return, we use formula (1) for indices too. This means that given that the trading history of the selected benchmarks is much longer than the history of the sample's ETFs, we calculate the return of indices on ETF's first trading day by subtracting the open price of the index on the day which relates to ETF's first trading day from its close price on the same day and we divide by the open price.
The third type of initial return estimated is the abnormal return obtained with the usage of the market model. In order to estimate abnormal returns of ETFs, we follow the approach of [40] . More specifically, so as to estimate the abnormal returns of ETFs, we first need to estimate the time series market model expressed in Eq. (3), via which the return of ETFs is successively regressed on the return of the selected market indices:
where R i stands for the daily return of the ith ETF, R m represents the return of the market index, namely the return of the S&P 500 Index or the S&P 600 Small Cap Index. We estimate market model to obtain the alpha and beta coefficients of each ETF, which we will then use to compute abnormal returns with the following model: 1 As we will explain in a following section, each IPO ETF has its own benchmark and, thus, one could wonder why we do not use each ETF's own benchmark to estimate their benchmark-adjusted performance. We do not do so, for two reasons. The first one is that the majority of ETFs worldwide and IPO ETFs in particular are passively managed and, thus, the tracking error of these funds, that is the difference in returns between ETFs and underlying indices, is expected to be low. (We will see in Table 1 that the tracking error of the sample's ETFs is indeed low.) Therefore, a new ETF's price will also generally remain in line with the price of the underlying basket of securities and an "underpricing" pattern like that observed in IPOs of ordinary stocks is not expected to be the case. The second reason is that we try to identify whether IPO ETFs can be an alternative investing tool of investors seeking returns, which will be better than the average market returns, with the market returns being usually represented by indices such as the two used in our analysis. where AR i,t =1 is the abnormal return of the ith ETF on the first trading day, computed as the difference between the actual absolute return of ETF and the expected return based on the market model on the first trading day,α i andβ i are the parameters obtained from the market model. The estimation window of Eq. (4) covers the entire trading history of each ETF up to October 31, 2016.
After calculating the three types of ETFs' initial return, we then compute the average short-term returns of longer periods. More specifically, we compute the average daily returns of ETFs over the first 2, 3, 4, 5, 21 (i.e., 1 month), and 63 (i.e., 3 months) of trading. Similarly to the initial returns, we first calculate the absolute return of each ETF as follows: where AR i,t refers to percentage absolute return of the ith ETF on day t and CTP i, t refers to the close trade price of the ETF on the same day. Afterward, we estimate the benchmark-adjusted and abnormal returns of ETFs using the framework described in formulas (2), (3) and (4) above.
Long-term return analysis
The long-run performance of IPO ETFs is assessed in this section. Two types of long-run performance measures are employed in the analysis; cumulative average returns and buy-and-hold returns. The cumulative average return is calculated as in [41] . More specifically, we calculate the average daily return of each ETF for each calendar month during its entire trading history excluding the launch month of ETF and starting from the month that follows the initial trading of the fund. Following [30] , we do so to allow for the possibility of price support in the first few trading days. The cumulative average return starting on the first trading day of the month following the listing of the ith ETF and extending to T months after the listing is the summation of the average returns in each month:
where CAR i refers to the cumulative average return of the ith ETF and AMR t is the average daily return of the fund in month t.
We note that we calculate three alternative types of cumulative returns, which are the cumulative absolute return, the cumulative benchmark-adjusted return and the cumulative abnormal return following the framework described in the previous section. Again, two benchmarks are used; the S&P 500 Index and the S&P 600 Small Cap Index. Moreover, we compute cumulative returns over the first 6 months (i.e., 126 trading days), 12 months (i.e., 252 trading days), 18 months (i.e., 378 trading days), and 24 months (i.e., 504 trading days) of the trading history of each ETF as well as over its entire trading history up to October 31, 2016. In order to calculate the buy-and-hold return of ETFs, we assume that an investor buys ETF shares on their listing day and holds them up to a specific time interval, which, in our case, ranges from 6 months to the entire trading history of each ETF (as above). The buy-and-hold return is estimated in percentage terms using a formula similar to formula (5) . The key difference between the two calculations concerns the estimation window. This means that, for instance, in the case of the first 6-month period, buy-and-hold return is computed by considering the percentage difference in the close trade prices of the ith ETF between the first and the 126th trading day after the month of ETF's listing on the stock exchange, in the case of the 12-month period, buy-and-hold return is computed by considering the percentage difference in the close trade price of the ith ETF between the first and the 252nd trading day after the month of ETF's listing, and so on. A last note is that, similarly to cumulative returns, we estimate the buy-and-hold return in its absolute, benchmark-adjusted and abnormal forms.
Risk-adjusted performance analysis
The risk-adjusted performance of IPO ETFs is evaluated in this section with the usage of an augmented Fama and French model. This model is based on the model developed by [42] to which the [43] Momentum factor, a Conservative Minus Aggressive factor and a Robust Minus Weak factor have been added. The model is shown in Eq. (7):
where R i and R m are defined as above, R f is the risk-free rate expressed by the 1month US Treasury bill rate, SMB (Small Minus Big) is the average return on nine small cap portfolios minus the average return on nine big cap portfolios, HML (high minus low) is the average return on two value portfolios (in book-to-market equity terms) minus the average return on two growth portfolios, UMD is the average of the returns on two (big and small) high prior return portfolios minus the average of the returns on two low prior return portfolios, 2 CMA (Conservative Minus Aggressive) is the average return on two conservative portfolios minus the average return on two aggressive portfolios and RMW (Robust Minus Weak) is the average return on two robust operating profitability portfolios minus the average return on 2-weak operating profitability portfolios. 3 In the [42] model, the size effect implies that small cap firms exhibit returns that are superior to those of large firms. Theoretical explanations for the small size effect suggest that the stocks of small firms are less liquid and trading in them generates greater transaction costs; there is also less information available on small companies and, thus, the monitoring cost of a portfolio with small stocks is generally greater than the cost of a portfolio of large firms.
The book-to-market equity ratio effect captured by the HML factor implies that the average returns on stocks with a high book-value to market-value equity ratio must be greater than the returns on stocks with a low book-value to market-value equity ratio. The high book-value firms are considered to be underpriced by the market and, therefore, they constitute appealing buy-and-hold targets, as their price is expected to rise later. This anomaly undermines the semi-strong form efficiency of the stock market.
The existence of momentum in asset prices is an anomaly which has not been explained sufficiently by the finance theory. The difficulty in explaining the momentum anomaly is that, as the efficient capital markets theory suggests, an increase in the price of an asset cannot be indicative of a further increase in future prices. Behavioral finance has offered some possible explanations to the existence of the momentum anomaly. In particular, investors are assumed to be irrational and, consequently, they underreact to the release of new information failing to incorporate new information in the prices of their transactions.
The Conservative Minus Aggressive and Robust Minus Weak factors correspond to the [44] investment and operating profitability factors. [44] use past investment as a proxy for the expected future investment and, based on valuation theory, they suggest that CMA implies a negative relation between the expected investment and the expected internal rate of return. Furthermore, based on the findings of [44] , a negative loading is expected for the RMW factor, that is, the excess return of IPO ETFs must be affected by the profitability factor in a negative fashion.
The usage of Eq. (7) aims at capturing the market elements that can affect the performance of IPO ETFs and considering whether these funds can produce any meaningful above market returns, which will be represented by a positive and statistically significant alpha. With respect to the latter, [44] assert that if an asset pricing model fully captures expected returns, the intercept of the model should be indistinguishable from zero in a regression of an asset's excess return on the factor returns of the model.
The model is successively run for six different time periods. The first period concerns the first 21 trading days of each ETF excluding the month in which the ETF began trading on the exchange. We do so as we did when we estimated the long-run performance of ETFs above to allow for the possibility of price support in the first few trading days. This month is also excluded from all the other time intervals over which Eq. (7) is applied.
The second interval assessed concerns the first 63 trading days of each ETF. The third period examined regards the first 6 months of trading, that is, the first 126 trading days of each fund. The next period taken into consideration covers the first 12 months of trading data. In our analysis, the intervals ranging up to 1 year can be considered as a short-term investment horizon. Looking for more long run, we run the model for a period covering the first 18 and the first 24 months of each ETF's trading records. Finally, we run Eq. (7) over the entire history of each ETF so as to define the overall buy-and-hold risk-adjusted performance of ETFs.
Market trend return analysis
In the last step, we perform a "market trend" analysis of IPO ETF returns by examining how the return of ETFs responds to the decreasing or increasing swings of the overall stock market as the latter is alternatively represented by the S&P 500 Index and the S&P 600 Small Cap Index.
In our analysis, we first sort the daily returns of benchmark and then compute the number and portion of daily returns of each ETF that are negative or equal to zero and the number and portion of positive ETF daily returns during the descending path and during the ascending path of the stock market. If ETFs follow the market closely, they are expected to decline when the market declines and vice versa. Similarly to the short-and long-term performance analysis in the previous sections, we use three alternative types of returns, which are the absolute, benchmark-adjusted and abnormal return.
The sample
The sample of the study includes the four IPO ETFs available in the US capital market. Table 1 presents the profiles of ETFs. Presented in the table are the ticker, name of each ETF, name of tracking index, inception date, age in years, expense ratio, average daily volume in number of traded shares, and the historical tracking error of ETFs, which is the difference in returns between ETF and benchmark based on information on historical performance of ETFs before taxes and benchmark returns from each ETF's inception up to December 31, 2015. The information on ETFs' ticker, name, benchmark, inception date, and expense ratio as well as on the historical performance of ETFs and underlying indices has been found on the websites of ETFs' managing companies.
Moreover, Table 1 reports the trading frequency of ETFs that is calculated as the fraction of trading days with nonzero volume to the total trading history (in days) for each fund, the average intraday volatility computed as the percentage fraction of the highest minus the lowest trade price of each fund on day t to its close trade price on the same day, and the fraction of each ETF's intraday volatility to the intraday volatility of the S&P 500 Index and the S&P 600 Small Cap Index, respectively. The last ratios help assessing whether IPO ETFs are more volatile than the market or not. The time series of daily volumes, open, high, low, and close prices of ETFs and the S&P 500 Index have been found on the website of NASDAQ. The historical data of the S&P 600 Small Cap Index have been obtained from Yahoo! Finance.
Regarding the underlying assets of ETFs, we note that the first fund tracks the Renaissance US IPO Index, which reflects approximately the top 80% of newly public firms based on full market capitalization. The second ETF follows the Renaissance International IPO Index, which is a portfolio of the top 80% non-USlisted newly public companies, prior to their inclusion in global core equity portfolios. The third ETF seeks to replicate the return of the IPOX®-100 US Index. This index measures the performance of the top 100 largest, typically best performing and most liquid US IPOs during their first 1000 trading days. The last IPO ETF examined tracks the IPOX International Index, which measures the performance of the 50 largest and typically most liquid companies domiciled outside the US within the IPOX Global Composite Index during their first 1000 trading days. All the indices above are reconstituted and adjusted quarterly and companies that have been public for 2 years (in the case of the Renaissance indices) or 1000 days (in the case of the IPOX®-100 US Index and IPOX International Index) are removed.
The average age of ETFs is equal to 4.42 years with the oldest one being the First Trust US Equity Opportunities ETF, which was launched in April 2006. The rest funds are 3 years old at a maximum indicating that this niche of the ETF market is very young but possibly very prosperous. The average expense ratio is modest being equal to 0.68%. In addition, the ETFs tracking non-US-listed IPOs are more expensive than their domestically allocated peers. This cost superiority of domestic ETFs is not surprising as it has been observed in the case of the "traditional" ETFs both in and outside the US.
Moreover, Table 1 shows that an average number of about 16,000 ETF shares are traded every day with the First Trust US Equity Opportunities ETF being the more tradable fund in the sample. The concentration of trading to the most aged fund may be the result of the advantage of this ETF in terms of information availability relative to the younger funds and may indicate that investors deem this ETF as more prosperous based on its amassed trading experience.
Going further, the average raw tracking error of the sample is equal to À0.56%. The negative sign means that the average ETF underperforms its benchmark by 56 basis points (bps). Among the four ETFs in the sample, only one outperforms its benchmark by 12 bps. As a comment on tracking error, we should point out that the literature has accentuated that tracking error is an unavoidable event for ETFs given that their returns are usually calculated free of expenses and transaction costs while index returns reflect no costs at all. In addition, other factors, such as the different time schedules between the stock exchanges on which the shares of ETFs and the underlying securities are traded, especially in the case of ETFs tracking nondomestic market indices, can hamper the effort of ETFs to efficiently replicate the performance of their benchmarks. When it comes to trading frequency, Table 1 reports an average term of 83%. This percentage indicates that there is a considerable amount of days on which ETFs present nil trading activity. These findings are in line with the low volumes discussed above. The next trading feature concerns the intraday volatility of ETFs, which is equal to 0.815 on average terms. Surprisingly enough, the international IPO ETFs are less volatile than their domestically allocated peers. This is a new finding as the relevant ETF literature has provided strong evidence that ETFs tracking international indices are riskier than those that track indices from the local stock market. In any case, however, both the average and the individual intraday volatility calculations are quite low showing that IPO ETFs can be a relatively safe haven for equity investors when the overall capital market is in turbulence. This claim can be verified by the ratios of ETFs' intraday volatility to those of the two Standard and Poor's indices taken into consideration. In both cases, the average ratios are below unity, whereas only one out of eight single ratios is greater than unity indicating that IPO ETFs are less volatile than the market. Table 2 presents the estimations of IPO ETFs' short-term performance. Specifically, the table reports the three types of initial returns, that is, the first-day absolute, benchmark-adjusted, and abnormal return along with the corresponding average returns over the first 2, 3, 4, 5, 21, and 63 trading days.
Empirical results
Short-term return analysis
As far as absolute returns are concerned, Table 2 shows that the average initial return of the sample is positive amounting to 29 bps. This positive mean term indicates a favorable response to the launch of these alternative investing tools on behalf of investors. However, it should be noted that, when focusing on the performance of individual funds, we can see that the absolute initial return can be either negative or positive and ranges from À0.35% for the Renaissance International IPO ETF to 1.45% for the Renaissance IPO ETF.
After the first trading day, the average absolute return of the sample remains positive up to the first 5 days and becomes negative when the 1-and 3-month periods are assessed. In addition, after the third day, average absolute return starts deteriorating. At the fund level, most of the longer-term average returns are positive for the Renaissance International IPO ETF and the First Trust US Equity Opportunities ETF, they are steadily negative for the Renaissance International IPO ETF, while returns are mixed in the case of the First Trust International IPOX ETF.
When it comes to benchmark-adjusted returns, Table 2 reports a positive average initial return for the sample, either when the S&P 500 Index or the S&P 600 Small Cap Index is the benchmark into consideration. In addition, when the latter index is used, the average initial return of the sample is about double the respective return when the S&P 500 Index is used to compute the benchmark-adjusted returns of IPO ETFs. At the fund level, only the First Trust International IPOX ETF produces negative benchmark-adjusted return, whereas the rest of ETFs can beat the market on their first trading day. Furthermore, Table 2 reports mixed results about longer-run benchmark-adjusted returns. For instance, when the 2-day period is considered and the S&P 500 Index is used as the benchmark, the returns of three ETFs are negative (two return estimates in the case of the S&P 600 Small Cap Index). In the case of the 3-day investment window, returns are mixed. In the case of the 4-day period and the S&P 500 Index, all the average returns are positive while over longer periods, whatever the benchmark may be, the majority of benchmark-adjusted returns are negative. The abnormal returns of ETFs behave similarly to benchmark-adjusted returns. The average first-day abnormal return of the sample is positive irrespective of the index incorporated in the market model to estimate abnormal returns. In addition, the average abnormal return of the sample based on the S&P 600 Small Cap Index is more than three times the respective average return when the S&P 500 Index is taken into consideration. Scanning through the single ETF returns, we observe that three out of four funds deliver significant first-day profits, which range from 17 bps for the Renaissance International IPO ETF to 20 bps for the Renaissance IPO ETF.
At the longer-run level, abnormal returns mimic the benchmark-adjusted returns quite closely. For instance, similarly to benchmark-adjusted returns, the average 2-day abnormal returns based on the S&P 500 Index is negative for three out of four ETFs (the same ETFs as in the case of benchmark-adjusted performance). Returns over other frequencies up to 5 days are either negative or positive without allowing us to detect any specific pricing trend. However, when it comes to longer periods reaching one or 3 months, average returns become negative.
The main conclusion that can be reached by the analysis of the various types of short-term returns is that, on average, significant gains can be realized on the first trading day of IPO ETFs. However, gains diminish or even vanish when longer periods, such as 1 month or 3 months of trading, are assessed. Based on these findings, we could claim that IPO ETFs may be suitable for day traders but not for investors with a short-term horizon, which does not exceed 3 months.
Long-term return analysis
The long-run performance of ETFs is assessed in this section. The relevant estimations of cumulative and buy-and-hold returns over a 6-month, 12-month, 18month, and 24-month period are presented in Table 3 along with the corresponding returns over the entire trading history of ETFs. Cumulative returns are presented from an absolute, benchmark-adjusted, and abnormal perspective. On the other hand, buy-and-hold returns are reported in their absolute and benchmark-adjusted form.
We note that, as shown in Table 1 , the Renaissance International IPO ETF is about 2 years old. This means that the total trading history of this fund coincides with the 24-month subperiod considered in our analysis. Moreover, the trading history of the First Trust International IPOX ETF is less than 2 years and, thus, we cannot compute returns over a 24-month period for this fund.
When it comes to cumulative absolute returns, the results in Table 3 indicate that IPO ETFs can produce positive such returns. In particular, the average return over the first 6 months of trading approximates 30 bps. Average returns are also positive for the rest intervals considered as well as over the entire trading history of ETFs. In addition, except for the First Trust International IPOX ETF, the funds of the sample provide positive cumulative returns over the several time periods assessed. The First Trust International IPOX ETF presents a positive cumulative absolute return only over the first 6 months of trading.
When the cumulative benchmark-adjusted returns are considered, Table 3 reports mixed results. For example, the average historical return (i.e., over the total trading history up to October 31, 2016) of the sample is positive when the S&P 500 Index is taken into consideration, but it becomes negative when the S&P 600 Small Cap Index is the reference portfolio. Moreover, three (two) out of four funds underperform the S&P 500 Index (the S&P 600 Small Cap Index).
In the case of cumulative abnormal returns, the results in Table 3 indicate that the average IPO ETF underperforms the S&P 500 Index, but it performs better than the S&P 600 Small Cap Index up to 24 ETF as well as the individual funds fails to derive positive abnormal returns over their entire trading history irrespective of the market index used to estimate abnormal returns. At the fund level, three and two ETFs provide investors with a positive cumulative abnormal return against the S&P 500 Index over the 6-and 12-month period, respectively, but returns are basically negative over the rest time intervals examined. In the case, of the S&P 600 Small Cap Index, only one ETF can produce consistent cumulative abnormal returns over a 24-month investment horizon. After discussing cumulative returns, we focus on the buy-and-hold returns of IPO ETFs. One element revealed in Table 3 is that the average ETF derives significant buy-and-hold absolute returns, which range from 4.07% over the 12-month period to 35.62% over the entire trading history examined. Moreover, all the individual ETFs present positive buy-and-hold absolute returns over the first 6-month trading period, three funds offer positive returns during the first year of their trading, and two ETFs achieve positive returns during the 18-and 24-month periods. However, when the entire trading history of ETFs is considered, just the First Trust US Equity Opportunities ETF provides a significant positive buy-andhold absolute return, which approximates 159%. 4 On the question of how the buy-and-hold benchmark-adjusted returns of ETFs behave, Table 3 reports significant such returns over the several intervals investigated. With only one exception, all the return estimates of each single ETF are positive. Moreover, the average IPO ETF produces a mean buy-and-hold benchmark-adjusted of 23 and 28% against the S&P 500 Index and S&P 600 Small Cap Index, respectively, over the whole trading history of ETFs up to October 31, 2016 . At the fund level, the First Trust US Equity Opportunities ETF is the most profitable ETF in the sample. The historical buy-and-hold benchmark-adjusted return of this fund amounts to 62 and 83% in the case of the S&P 500 Index and the S&P 600 Small Cap Index, respectively. 5 Overall, the analysis of long-run performance reveals that IPO ETFs can be suitable investment choices for investors looking for substantial long-term profits from entering the IPO business. More importantly, the findings on buy-and-hold benchmark-adjusted returns indicate that IPO ETFs can beat the overall stock market over shorter or longer periods. This pattern should be highly welcome by investors who always seek for alternative investment tools to perform above the market. 4 The rest ETFs present significantly negative buy-and-hold absolute returns. However, the magnitude of the positive return of the First Trust US Equity Opportunities ETF is that big so that the average historical buy-and-hold absolute return of the sample be equal to 36%. 5 A comment that can be made with respect to the First Trust US Equity Opportunities ETF significantly outperforming its peers (in the case of the S&P 500 Index, the mean benchmark-adjusted outperformance of this fund over other ETFs in the sample is equal to 45.81% whereas, in the case of the S&P 600 Small Cap Index, average outperformance approximates 67%), concerns the age of this ETF. In particular, as we have seen in the previous sections, this ETF was the pioneer in the IPO ETF business and has more than 10 years of trading records. The performance superiority of the oldest fund in the sample over its younger peers from a buy-and-hold benchmark-adjusted perspective resembles the longrun performance advantage of the companies going public after several years of operation as private non-listed firms. The findings of several studies such as those of [23, [45] [46] [47] provide strong evidence of a positive relationship between a firm's age and its long-run performance. Obviously, an ETF has no operating history before its inception on a stock exchange. That said, after inception, the trading experience accumulated to an ETF seems to be a decisive factor that can affect its performance. In our study, the very small size of the sample (just four funds) does not allow running a cross-sectional regression of ETFs' long-run performance on their age to obtain statistical support of our assertion about the return of aged ETFs against their young counterparts.
Risk-adjusted performance analysis
The results of the six-factor regression model are provided in Table 4 .Thetable includes the alpha coefficient along with the estimates of the explanatory variables of the model. Probabilities on the statistical significance of estimates are provided too along with R-squared on the sufficiency of the model to explain the performance of IPO ETFs. Finally, the results are presented for each ETF over the several estimation windows considered and against the two different market indices employed in our analysis.
When it comes to excess performance, Table 4 shows that most of the average alpha estimates over the several subperiods examined are positive either when the S&P 500 Index is the benchmark in the model or the S&P 600 Small Cap Index is used as a proxy for the market return. However, at the fund level, most of the individual alphas are insignificant both in statistical and economic terms. Based on this element, we conclude that IPO ETFs fail to deliver any above market return. However, this conclusion does not apply to the First Trust US Equity Opportunities ETF. Over the 6-month estimation window or longer, the alpha estimates of this fund are positive and statistically significant at the 10% or better indicating that this ETF can beat the market. We remind that this ETF is the oldest among the funds in the sample. Thus, the assertion about the positive relationship between the age of IPO ETFs and their long-run performance is verified by the results of regression analysis.
With respect to systematic risk, the beta estimates presented in Table 4 are all positive with the majority of them being significant at the 5% or better. Moreover, a wide fluctuation in betas is observed among the various subperiods examined. However, in each single period as well as over the entire trading history of each ETF, there is a convergence in betas obtained from using the two alternative market benchmarks. At the sample level, the average beta coefficients are below unity indicating that IPO ETFs are more conservative than the market. Conservativeness implies that investors choosing IPO ETFs are relatively protected during declining paths of the overall stock market. This finding is in line with the ratios of ETFs' intraday volatility to that of benchmarks in Table 1 , where we saw that ETFs are less volatile than the market indices. Therefore, our assertion about IPO ETFs standing as a relative safe haven for equity investors during turbulent markets is verified by the estimations of systematic risk via regression analysis.
Going further, when the S&P 500 Index represents the stock market in the model, the effect of the size factor on the performance of ETFs seems to be significant only in the case of the Renaissance IPO ETF and the First Trust US Equity Opportunities ETF. For these funds, the coefficients of the SMB factor are constantly positive, while most of them are significant at the 10% or better. The positive and significant effect of the size factor on the performance of at least two ETFs in the sample is in line with our expectations given that, according to Fama and French (2015) , the SMB slopes are strongly positive for small stocks (and slightly negative for big stocks), and that the ETFs examined are indeed small cap or even very small cap. 6 When the S&P 600 Small Cap Index is used as the market 6 Based on the definition of "small capitalization" offered by Investopedia, a small cap firm is a company with a capitalization of between $300 million and $2 billion (http://www.investopedia.com/terms/s/sma ll-cap.asp). As of 5 January, 2017, the ETFs in our sample have a minimum of Net Assets of $1.9 million in the case of the Renaissance International IPO ETF and a maximum of assets of $633.6 million in the case of the First Trust US Equity Opportunities ETF (according to information found on the website of ETFs' managing companies). Based on these figures, it is obvious that the ETFs in the sample stand as small cap portfolios and, consequently, the positive sign of the SMB estimates for at least two funds is a reasonable finding. portfolio, the results about the SMB factor are opposite to those just discussed. All the individual estimates are negative with the majority of them being statistically significant. This pattern was not expected but it could possibly be considered by the correlation of the SMB factor with the S&P 600 Small Cap Index. 7 This means that the effect of the size factor may be expressed by the positive slope of the market index. 8 On the impact of the value factor on performance of IPO ETFs, the relevant estimates of the HML variable are all negative with most of them being statistically significant at the 10% or better, especially when the 12-month or longer estimation windows are considered. This finding applies to both versions of the model, namely either when the S&P 500 Index or the S&P 600 Small Cap Index is used. Based on Fama and French [44] , the strongly negative slope of the HML factor indicates that IPO ETFs may be deemed as to resemble low B/M (i.e., book-to-market) growth stock portfolios. This is true given that the stocks that comprise the underlying indices of IPO ETFs are usually small cap companies that go public with strong perceived potential for significant growth in the future.
The next variable considered is the momentum factor of Carhart. The majority of the relevant sample average estimates are positive, especially in the short-run, namely over periods up to 12 months. In the long run, the average momentum coefficients are negative. A negative sample average is obtained when the entire trading history of each ETFs is taken into consideration when running the performance regression model. At the fund level, when the first version of the model is assessed (i.e., the one with the S&P 500 Index), about half of the momentum Table 4 .
Risk-adjusted performance analysis. 7 We have computed an average correlation between the SMB and the S&P 600 Small Cap Index of 0.55 over the various time intervals that correspond to the trading history of each ETFs under examination. 8 To verify that the results reported with the usage of the S&P 600 Small Cap Index are not spurious, we run performance regressions after detracting the SMB variable from the model. The results obtained do not differ significantly from those reported in Table 4 .
estimates up to the 18-month investment window are positive and statistically significant. After this period, only the First Trust US Equity Opportunities ETF presents a stable positive relationship with the momentum factor, whereas the rest three ETFs are negatively related to this factor. This is also the case when the S&P 600 Small Cap Index is the reference market portfolio in the model. The main conclusion reached though analyzing the results about the momentum factor is that IPO ETFs follow the trends of the overall stock market in the short-run, but in the long-run, the pricing behavior of that products can deviate from the market. When it comes to the Conservative Minus Aggressive factor, the results indicate a rather negative impact on IPO ETF performance. The majority of CMA estimates are negative when the S&P 500 Index is the market portfolio in the model. Moreover, 12 out 27 single CMA estimates are statistically significant. More or less, the same results are obtained when we use the S&P 600 Small Cap Index in regressions. The negative sign of the CMA variable is in accordance with our expectations for a negative relationship between the performance of IPO ETFs and the CMA factor based on the suggestions of Fama and French [44] about a negative relationship between expected investment and expected rate of return.
Finally, as far as the impact of Robust Minus Weak factor on performance of IPO ETFs is concerned, the results in Table 4 reveal a negative such effect. In both versions of the model, the majority of the relevant RMW estimates are negative and statistically significant (15 and 14 out of 27 individual estimates in the case of the S&P 500 Index and the S&P 600 Small Cap Index, respectively). This finding is in accordance with our expectations about a negative relationship between the performance of ETFs and RMW. According to Fama and French [44] , the combination of negative CMA and RMW slopes in the performance regression model (as is the case in our analysis) indicates that the returns of IPO ETFs resemble the returns of those firms that invest a lot despite their low profitability.
Market trend return analysis
The outcomes of the market trend return analysis are provided in Table 5 . The results are presented for absolute, benchmark-adjusted and abnormal returns over the descending and ascending paths of the S&P 500 Index and the S&P 600 Small Cap Index, respectively. For each single ETF and over each market path, the number and percentage of days with negative (or zero) and positive returns are displayed along with the corresponding average negative and positive returns.
To begin with, when the S&P 500 Index declines, the average IPO ETFs declines too on 75.31% of the corresponding trading days. The average absolute return on these negative days amounts to À86 bps. During the negative days of the S&P 500 Index, ETFs present an average positive absolute return on 24.69% of negative trading days. When the market goes up, IPO ETFs move upward too on 62.08% of the respective positive days delivering an average return of 102 bps. Moreover, during the positive path of the S&P 500 Index, ETFs move opposite to the market on 37.92% of days. When we use the S&P 600 Small Cap Index as a proxy for the stock market return, we obtain similar results.
The main conclusion that can be drawn from the discussion of absolute returns is that IPO ETFs are quite but not absolutely aligned to the overall stock market. The fact that when the market moves downward, IPO ETFs have more than 20% probability of moving against the market indicates that IPO ETFs can possibly be useful hedging tools during turbulent stock markets. However, the significant number of negative return days (i.e., 37.92%) when the stock market moves upward should be borne in mind when planning investment strategies with IPO ETFs.
Taking the analysis a little further, the results on the benchmark-adjusted returns are very interesting. More specifically, during the negative days of the stock market, the benchmark-adjusted returns decline too but only on 36.51% (28.26%) of the respective trading days in the case of the S&P 500 Index (S&P 600 Small Cap Index). The opposite trend is presented when the market ascends, namely the benchmark-adjusted ETF returns decline by a rate of 61.32% (or 68.19%) trading days depending on the index used to represent the stock market. The outcomes obtained on benchmark-adjusted returns verify that IPO ETFs can be used as hedging tools over the negative paths of the stock market; however, hedging efficiency is in question when equity prices increase.
When it comes to abnormal returns, we can in see in Table 5 that they behave qualitatively equal to benchmark-adjusted returns. In particular, they move against the negative markets on 58.86% of the corresponding negative trading days, whereas when the pricing in the market are positive, IPO ETFs have a 57.08% probability to present a negative abnormal return. Overall, the analysis of abnormal returns leads to conclusions similar to these reached through analyzing the benchmark-adjusted returns, namely IPO ETFs can be useful defending investment tools during bear markets, but their usefulness may be weakened during bull stock markets.
Conclusion
In this paper, we examine the performance of the four IPO ETFs traded on the US stock market, which invest in equity indices comprised of companies that have recently gone public. We assess the short-and long-term performance of these funds by estimating their absolute, benchmark-adjusted and abnormal returns. The benchmark-adjusted and abnormal returns are computed against the S&P 500 Index and the S&P 600 Small Cap Index.
In the short-run, we first compute the first-trading-day return of ETFs and then the average daily returns over the first 2, 3, 4, 5, 21, and 63 trading days. At the long-run level, we calculate cumulative absolute, benchmark-adjusted and abnormal returns over 6-, 12-, 18-, and 24-month investment horizons as well as over the This table presents a trend analysis of IPO ETF returns, which considers whether the overall stock market, successively represented by the S&P 500 Index and the S&P 600 Small Cap Index, moves upward or downward. The types of returns considered are the absolute, benchmark-adjusted returns and abnormal return of ETFs and displayed in the table are the number and percentage of days presenting negative and positive returns over the descending and the upward cycle of the stock market as well as the corresponding average returns of ETFs. Table 5 .
Market trend return analysis.
whole trading history of each single ETF up to October 31, 2016. The same intervals are used to compute relevant buy-and-hold returns. Apart from computing short-and long-run returns, we use a six-factor regression model to assess the relation of ETFs' performance with certain variables, which include the market portfolio, the Fama & French size, value, investment and profitability factors and the momentum factor of Carhart. Our study concludes with a market trend analysis, which assesses the behavior of IPO ETFs during the descending and upward phases of the overall stock market.
The results obtained are very comprehensive. At first, the analysis shows that the first-day return of ETFs is positive on average terms and, consequently, significant profits can be made on the first trading day of IPO ETFs. Going further, shortterm analysis shows that average daily returns weaken after the first trading day and over a period ranging up to 63 trading days after the launch of each ETF on the stock exchange. These findings lead to the conclusion that day traders would be possibly attracted by IPO ETFs, but investors with a short-term investment horizon not exceeding a quarter should probably avoid IPO ETFs as short-term profits from such investments would be in question.
When it comes to long-term performance, positive cumulative absolute returns are computed for the majority of ETFs over the various periods examined. However, when cumulative benchmark-adjusted and abnormal returns are assessed, returns are positive only over the first 6 months of trading whereas returns become negative over the next time periods under study. When we consider the long-run buy-and-hold returns, our analysis reveals that ETFs deliver such substantial returns, either in their absolute or benchmark-adjusted form. In other words, from a buy-and-hold perspective, IPO ETFs can beat the market as it is represented by S&P 500 Index or the S&P 600 Small Cap Index. In summary, the analysis of longrun performance shows that investors looking for significant profits in the long run from entering the IPO business can resort to IPO ETFs to do so.
Regarding risk-adjusted performance, the regression analysis demonstrates that only one IPO ETF can deliver robust above market performance. The specific ETF was the first to enter the IPO ETF business, and it is about 8 years older than the other funds in the sample. This element provides a hint about a positive relation between age and long-run performance of ETFs. Moreover, regression results reveal that IPO ETFs are more conservative than the market. This assertion is verified by the systematic risk of ETFs which is, on average, significantly lower than unity. Furthermore, a positive effect of the size factor on ETF performance is revealed. On the contrary, a negative relation is revealed between ETF performance and the value factor of Fama & French. When it comes to momentum, results indicate that IPO ETFs are aligned with the stock market in the short-run but they deviate from it in the long term. Going further, the results concerning the Conservative Minus Aggressive factor verify a negative relation between investment and expected rate of return. Finally, as far as the Robust Minus Weak factor is concerned, the results reveal a negative relationship between the performance of ETFs and RMW, which combined with the CMA slopes indicates that the returns of IPO ETFs resemble the returns of those firms with low profitability which nevertheless invest a lot.
In the last step, the market trend return analysis shows that when the stock market descends, the absolute return of IPO ETFs declines too on about 76% of negative trading days. On the other hand, when the market moves upward, the prices of ETFs increase on 63% of the corresponding days. The opposite behavior is displayed by the benchmark-adjusted and abnormal return of ETFs. This means that when the market goes down, the ETF benchmark-adjusted and abnormal returns move to the opposite direction with a probability of 57% or more (depending on the type of return considered and the index used as the market portfolio). The main conclusion drawn from the market trend analysis is that IPO ETFs can be useful hedging investment tools during bear markets, but their hedging efficiency weakens during bull markets.
